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(54) INFORMATION RECORDING/REPRODUCING DEVICE AND INFORMATION 
RECORDING/REPRODUCING MEDIUM 

(57) An information recording/reproducing device 
and a medium are improved in reliability by making 
medium managing information usable even when a 
defective sector exists in the medium managing infor- 
mation area of the medium. The identifier of medium 
managing information, the information about the posi- 
tion where the medium managing information is 
recorded which is the information about the position of 
the sector in use, or the information about the position 
where a defect exists in the medium managing informa- 
tion area which is the information about the position of 
the defective sector are read from the medium manag- 
ing information area of the medium (3) and all the infor- 
mation is stored in a RAM (8) by means of a medium 
managing information position managing means (5). A 
reproducing means (1) and a recording means (2) are 
controlled based on the information. Therefore, the 
medium managing information is correctly recorded and 
the reliability of the data of the information record- 
ing/reproducing device and the medium is improved, 
because the medium managing information is not 
recorded in the defective section. 
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Descripti n 

Field of the Invention 

The present invention relates to an information 
recording/reproducing unit, whereby recording and 
reproducing of data are performed, and a data medium 
for use in the foregoing recording and reproducing of 
data. 

Background of the Invention 

An information recording/reproducing unit has so 
far been employing such a recording medium control 
system as described typically in the standards 
ISO10089, ISO10090 and ISO10091 for use with a 
magneto-optic disk, for example, whereby the recording 
area of a recording medium is broadly divided into three 
areas (user area, alternate area and data medium con- 
trol area). 

A user area is used for recording/reproducing the data 
required by higher level units. An alternate area is used 
as an alternate sector for alternate processing, wherein 
data are recorded, by substituting a defective sector in 
the user area. A data medium control area is used for 
recording/reproducing a defective list and alternate list 
to control the alternate processing. 

When data is recorded in a user area of a recording 
medium, a determination is made on whether recording 
errors are generated or not, or whether data is correctly 
recorded or not, by a method of comparing signals 
obtained by reproducing immediately after recording the 
data with the data that was intended for recording, and 
the like for each respective sector, for example. 

In general, recording errors are generated due to 
partial defects of a recording medium itself and a mal- 
function in the record system of a recording/reproducing 
unit. When recording errors are found to have been gen- 
erated, the previous data is again recorded in an alter- 
nate sector within an alternate area by substituting the 
defective sector of the user area wherein recording of 
data was made before, and at the same time defects 
control information that provides positional information 
on the defective sector and alternate sector is recorded 
in the data medium control information area. 

How these user area, alternate area and data 
medium control information area are structured can be 
determined arbitrarily. For example, a track of data 
medium on the disk of an information recording/repro- 
ducing unit as shown in Fig. 15 is defined as one of a 
plurality of paths formed on the data medium by the divi- 
sion thereof performed along the radius of the disk and 
each respective track of the above is divided along the 
direction of rotation into 16 segments, each being called 
a sector. 

Assuming there are a data medium control information 
area, user data area and alternate area on the foregoing 
data medium, for example, Fig. 12 shows how a struc- 



ture is formed on the record medium. 
Here, 601 indicates a f irst data medium control informa- 
tion area, 602 indicates a second data medium control 
information area, 603 indicates a user area, 604 indi- 

5 cates an alternate area, 605 indicates a third data 
medium control information area and 606 indicates a 
fourth data medium control information area. The data 
medium control information is formed of the user area 
603 detected at the time of initialization of a recording 

10 medium 600, primary defect lists (PDLs) 608a and 608b 
that keep the positional information on an alternate sec- 
tor in the alternate area 604, secondary defect lists 
(SDLs) 609a and 609b that indicate a defective sector 
detected at the time of data recording in the user area 

75 and the positional information on an alternate sector in 
the alternate area with data recorded by substituting the 
defective sector, and a disk definition structure (DDS) 
607 that indicates the start of data medium control infor- 
mation, fixed start addresses of PDLs 608a and 608b 

20 and SDLs 609a and 609b and a data structure on the 
record medium (positional information on ROM data, 
RAM data and the like). In other words, the date 
medium control information comprises DDS607. 
PDL608a and 608b, and SDL609a and 609b, and the 

25 similar data are recorded in each respective data 
medium control information area. 
A RAM612 is a memory wherein reproduced data 
medium control information is stored. The description 
that follows employs SDL609a and 609b whereby data 

30 medium control information is updated when a defective 
sector is found. 

The present example of prior art adopts a 2 sector state 
for both PDL and SDL 

When a recording medium 600 is loaded in a 
35 recording/reproducing unit for execution of data record- 
ing/reproducing, DDS607, PDL608a and 608b, and 
SDL609a and 609b are reproduced and then stored in a 
RAM612. 

When data medium control information is changed, 

40 the SDL stored in the RAM 612 is recorded in each of 
the first to fourth data medium control information areas 
601, 602, 605 and 606 on the recording medium, 
respectively. Accordingly, every time when a defective 
sector in the user area is detected, positional informa- 

45 tion on the defective sector, an alternate sector replac- 
ing the defective sector and the like is added to the 
RAM612, thereby updating the SDL in the RAM612. 
The SDL after the foregoing updating is recorded in 
each of the first to fourth data medium control informa- 

so tion areas 601, 602, 605 and 606 on the recording 
medium, respectively. The SDL stored in the RAM612 is 
recorded in each of the first to fourth data medium con- 
trol information areas 601, 602, 605 and 606 on the 
recording medium 600, respectively. 

55 An example of the contents of these SDL809a and 
809b is shown in Fig. 14(a), wherein the data unit of 
SDL is 1 byte, the reference numeral 800 shows a 
defect list identifier formed of 2 byte fixed data, the ref- 
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erence numeral 801 shows a reserved field held for 
future expansion, the reference numeral 802 shows the 
number of defective sectors held in the SDL, the refer- 
ence numeral 803 is the address to show a location of a 
defective sector, the reference numeral 804 is the 
address to show a location of an alternate sector substi- 
tuting the foregoing defective sector, and the reference 
805 shows a blank field set aside for defective sectors 
that are detected in future. 

Here, each respective positional information on a pair of 
defective sector and alternate sector is expressed by 
employing the data 803 and 804 formed of 8 bytes. 
According to this SDL, it is understood that the number 
of defect cataloged is 1, the address (X1) is a defective 
sector and the address (Y1) is an alternate sector 
replacing the foregoing defective sector. 

Thus, an inability to use data medium control infor- 
mation due to partial defects on a recording medium 
and the like has been prevented in the prior art by 
recording data medium control information in a plurality 
of data medium control information areas. However, 
when the data medium control information in RAM61 2 is 
recorded on a recording medium 600, the data of the 
RAM612 are sometimes not updated correctly because 
of partial defects on the recording medium. At this time, 
the data medium control information area is not allowed 
to read-in, resulting in a reduction of usable data 
medium control information areas by one. 
Therefore, if there are any defective sectors, even only 
one, in the data medium control information area, the 
use of the data medium control information area 
becomes impossible. More specifically, a problem was 
encountered in the past that the entire data medium 
could not be used due to the existence of 4 defective 
sectors. 

With the alternate list and defect list in the prior art, 
recording locations are fixed as shown in Fig. 12 and 
assuming that the number of byte for 1 sector is 512 
bytes and defective and alternate sectors as many as 
63 are cataloged in SDL, for example, this SDL 
becomes 512 bytes, resulting in using up exactly 1 sec- 
tor. 

Further, when an address (X2) to be used as the next 
SDL happens to be a defective sector, a sector on a cer- 
tain user area is a defective sector. Assuming that 
recording is executed on that sector which is a defective 
sector, a recording error is caused, thereby generating 
an alternate sector with new addresses of defective sec- 
tor and alternate sector cataloged in the SDL As a 
result, the cataloged number becomes 64 and the 
number of byte used counts 520 bytes, exceeding the 
number of byte for 1 sector with a resulting addition of 1 
sector to the SDL. This added SDL sector is recorded 
on a defective sector, resulting in an inability to use this 
SDL. Thus, the inability to use an SDL that has been 
usable till halfway happened all over the data medium 
control information area, resulting in a problem of not 
allowing recording or reproducing to be performed in 



any areas of the entire data medium. 
Summary of the Invention 

5 The present invention relates to an information 
recording/reproducing unit whereby data is 
recorded/reproduced and aims at enhancing the relia- 
bility of data recorded on a data medium by the informa- 
tion recording/reproducing unit. 

10 In order to achieve the foregoing objective, the 
present invention discloses an information record- 
ing/reproducing unit comprising: 

a data medium that allows recording/reproducing of 
is data to be made on/from; 

a recording means for recording data on a data 
medium; and 

a reproducing means for reading out data from a 
data medium, wherein data medium control infor- 

20 mation is provided in the data medium formed of a 
single sector or a plurality of sectors for controlling 
attributes of the data medium, attributes of areas 
inside of the data medium and defect information, 
and positions for recording the data medium control 

25 information are not fixed. 

Particularly, the present invention discloses an 
information recording/reproducing unit comprising: 

30 an identifier adding means for adding data medium 
control information identifiers that identify data 
medium control information; 
a defective sector detecting means for recording 
data medium control information by avoiding defec- 
ts tive sectors; 

an identifier discriminating means for selecting data 
medium control information identifiers at the time of 
reproducing and using data medium control infor- 
mation; and 

40 a restructuring means of data medium control infor- 
mation for making connections of each respective 
data medium control information sector formed of a 
single sector or a plurality of sectors according to 
the selected identifiers and structuring into single 

45 data medium control information, wherein data 
medium control information areas are not fixed. 

Furthermore, the present invention discloses an 
information recording/reproducing unit characterized by 

so having at a specified position on the data medium data 
medium control positional information that is the posi- 
tional information on each respective sector of the data 
medium control information and a means for positional 
controlling of data medium control information, whereby 

55 data medium control information is recorded/repro- 
duced according to the foregoing positional information, 
wherein data medium control information areas are not 
fixed. 
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Moreover, the present invention discloses an infor- 
mation recording/reproducing unit characterized by hav- 
ing on a data medium, whereby data can be 
recorded/reproduced, data medium control information 
that is the information for controlling the attributes of a 
data medium and also of areas in the data medium and 
defect information at locations that are not fixed. 

Therefore, according to the present invention's 
information recording/reproducing unit wherein data 
recording is performed by avoiding defective sectors, 
even when defective sectors are formed in the areas of 
the defect list and alternate list due to dusts and scars in 
the defective list and alternate list, initial defects of the 
data medium and deterioration of the data medium 
caused by repeated recordings, there is no possibility 
that the list in each respective area becomes unusable, 
thus allowing secure recording of data medium control 
information in the data medium to take place. As a 
result, the possibility of failure in recording data medium 
control information correctly due to defects of data 
medium is eliminated, thereby making it unlikely to hap- 
pen that the data medium control information can not be 
retrieved. Thus, it is prevented from happening that all 
the user data on a data medium become unretrievable 
just .because data medium control information can not 
be read out due to a failure in having the data medium 
control information correctly recorded because of 
defects in the data medium. In other words, the reliabil- 
ity of data recorded in a data medium by use of an infor- 
mation recording/reproducing unit is allowed to be 
enhanced greatly. 

Brief Description of the Drawings 

Fig. 1 is a block diagram of an information record- 
ing/reproducing unit in a first exemplary embodiment of 
the present invention. 

Fig. 2 is a flow chart to show reproducing steps of the 
data medium control information area in the first exem- 
plary embodiment of the present invention. 
Fig. 3 shows a format of DMS that becomes the posi- 
tional information of data medium control information in 
the first exemplary embodiment of the present inven- 
tion. 

Fig. 4 is the contents of DMS that show an example of 
the status wherein 2 sectors of PDL and 2 sectors of 
SDL of DMS that becomes the positional information of 
data medium control information in the first exemplary 
embodiment of the present invention. 
Fig. 5 is a layout diagram to show an example of the 
data medium wherein 2 sectors of PDL and 2 sectors of 
SDL exist in the first exemplary embodiment of the 
present invention. 

Fig. 6 is block diagram of an information record- 
ing/reproducing unit in a second exemplary embodi- 
ment of the present invention. 

Fig. 7 shows an example of the contents of PDL in the 
second exemplary embodiment of the present inven- 



6 
tion. 

Fig. 8 shows an example of the contents of SDL in the 
second exemplary embodiment of the present inven- 
tion. 

5 Fig. 9 is a layout diagram to show an example of the 
data medium wherein 2 sectors of PDL and 2 sectors of 
SDL exist in the second exemplary embodiment of the 
present invention. 

Fig. 10 is a flow chart to show how SDL is recorded in 
10 the second exemplary embodiment of the present 
invention. 

Fig. 1 1 is a flow chart to show how SDL is recorded in 
the second exemplary embodiment of the present 
invention. 

75 Fig. 1 2 is a layout diagram to show an example of a prior 
art data medium wherein 2 sectors of PDL and 2 sec- 
tors of SDL exist. 

Fig. 13 is a block diagram of a prior art information 
recording/reproducing unit 
20 Fig. 14 is an example of the format for SDL being an 
alternate list. 

Fig. 15 is a diagram to describe how data medium con- 
trol information is arranged on an ordinary disk type 
information recording medium. 

25 

Preferred Embodiments of the Invention 

Next, a detailed explanation will be made on an 
exemplary embodiments of the present invention with 

30 reference to drawings. 

Fig. 1 is a block diagram to show only the essential part 
of an information recording/reproducing unit in an exem- 
plary embodiment of the present invention. In addition 
to what is described in Fig. 1 , an information record- 

35 ing/reproducing unit requires an interface controlling 
means connected with higher level units, microproces- 
sors that control the whole units and the like, but these 
are omitted from Fig. 1 since these have nothing to do 
with the present invention. 

40 In Fig. 1 describing a first exemplary embodiment, 
the reference numeral 3 is a recording medium where 
data from higher level units is recorded/reproduced, ref- 
erence numeral 8 is a data medium control information 
storage memory (RAM) wherein each of the reference 

45 numerals 9, 10, 11 and 12 shows positional information 
of data medium control information (DMS) in each of 4 
data medium control information areas, reference 
numeral 13 shows a defective list (PDL), reference 
numeral 14 shows an alternate list (SDL), reference 

50 numeral 1 is a reproducing means for reproducing sig- 
nals from the recording medium and changing the sig- 
nals to binary signals, reference numeral 2 is a 
recording means for recording data and data medium 
control information on a data medium, reference 

55 numeral 6 is a buffer where each of the data medium 
control information read out by the reproducing means 6 
is held temporarily, reference numeral 4 is an error 
detecting means for finding whether errors are gener- 
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ated or not during the reproducing and reference 
numeral 5 is a means for positional controlling of data 
medium control information for recording data medium 
control information or controlling reproducing positions. 

Fig. 2 is a chart for explaining the steps to repro- s 
duce data medium control information as employed in 
the present invention. The data medium control informa- 
tion on the recording medium 3 is read out by the repro- 
ducing means 1 to obtain DMS, and then PDL and SDL 
are read out according to the positional information of 10 
data medium control information. At that time, each 
respective DMS and also PDL and SDL are stored in a 
data medium control information storage memory 8. 
Further, by use of the error detecting means 4 a deter- 
mination is made on whether errors are generated or is 
not at the time of recording or reproducing. 

Fig. 3 is an example of the positional information of 
data medium control information as used in the present 
invention. The positional information of data medium 
control information deals with the foregoing DMS. The 20 
data unit of DMS is 1 byte and the reference numeral 
300 is a DMS identifier formed of 2 byte fixed data, ref- 
erence numeral 301 is a reserved field prepared for 
future expandability, reference numeral 302 is a PDL 
identifier to show PDL positional information, reference 25 
numeral 303 is the number of sectors that constitute 
PDL, reference numeral 304 shows each respective 
sector address that constitutes PDL, reference numeral 
305 is an SDL identifier to show SDL positional informa- 
tion, reference numeral 306 is the number of sectors 30 
that constitute SDL and reference numeral 307 shows 
each respective sector address that constitutes SDL 

Next, how the problems described in the above are 
solved in the present exemplary embodiment will be 
explained. 35 

Suppose that one sector of the recording medium 
comprises 512 bytes, the contents of DMS are as 
shown in Fig. 4 and arranged on the recording medium 
as shown in Fig. 5. SDL is constituted as shown in Fig. 
1 4 in the same way as the prior art, and as many as 63 40 
alternate sectors are already cataloged in SDL. Then, 
recording commands are issued from higher level units 
and against the designated area a detection is made 
that a recording operation address (X2) is a defective 
sector. The data designated to be recorded on the fore- 45 
going defective sector is recorded on an alternated sec- 
tor at an address (Y2) of the alternate area. These 
defective sector and alternate sector are cataloged in 
SDL of RAM 7 as shown in Fig. 3 (b). As a result, the cat- 
aloged number of alternate sectors becomes 64, so 
thereby the number of sector in SDL being increased to 
two sectors since the number of byte in SDL exceeds 
512. 

Since the contents of SDL have been changed. 
SDL is recorded in the data medium control area of the 55 
data medium. This recording operation is performed 
against 4 data medium control areas. The recording 
operation against one of the foregoing data medium 



control areas will be explained below. 

As a first step, a sector 51 1 is added to the sectors 
in use of SDL inside of DMS. A recording operation is 
performed against the first sector of SDL according to 
the SDL address in the foregoing DMS. Since the first 
sector of the SDL is not a defective sector, the recording 
operation is finished in a normal way. Then, a recording 
operation is performed for the second sector of SDL, 
resulting in an erroneous termination because the sec- 
tor 51 1 is a defective sector. Therefore, a sector 512 of 
SDL is cataloged in DMS and a recording operation is 
performed against the sector 512, resulting in a normal 
termination of the recording operation since the sector 
512 is not a defective sector. 

An information recordingfreproducing unit in a sec- 
ond exemplary embodiment of the present invention is 
described in a block diagram of Fig. 6, wherein the ref- 
erence numeral 23 is a recording medium to 
record/reproduce data from higher level units, reference 
numeral 28 is a data medium control information stor- 
age memory (RAM) comprising a defective list (PDL) 
indicated by the reference numeral 33 and an alternate 
list (SDL) indicated by the reference numeral 34, refer- 
ence numeral 21 is a reproducing means for reproduc- 
ing signals from the recording medium 23 and changing 
the signals to binary signals, reference numeral 22 is a 
recording means for recording data and data medium 
control information on a data medium, reference 
numeral 26 is a buffer where each respective piece of 
the data medium control information read out by the 
reproducing means 21 is held temporarily, reference 
numeral 24 is an error detecting means for finding 
whether errors are generated or not during the process 
of reproducing and reference numeral 25 is a means for 
positional controlling of data medium control information 
for recording data medium control information or con- 
trolling reproducing positions. 

The data medium control information on the record- 
ing medium 23 is accepted by the buffer 26 through the 
reproducing means as a whole like Fig. 9, for example. 
At that time, a determination is made on which of PDL 
or SDL each respective sector to be included in and 
where to be located therein by the means for positional 
controlling of data medium control information 25, utiliz- 
ing each respective control information identifier located 
at the head of each respective selector, thereby restruc- 
turing PDL and SDL. 

Fig. 7 shows an example of the contents of PDL 
used in the present invention. According to Fig. 7, as 
many as 200 defective sectors are cataloged in the PDL 
and the recording operation has taken place 3 times in 
total. How the PDL is restructured from each respective 
sector by the means for positional controlling of data 
medium con trol information is described below. 
From the sectors accepted to the buffer by the means 
for positional controlling of data medium control infor- 
mation, sectors with PDL identifier are extracted and 
from the extracted sectors with PDL identifier are further 
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extracted sectors having the largest number of record- 
ing times. 

Each time when one recording operation is finished. B 1" 
is added to the previous number, thus establishing the 
number of PDL recording and identifying the PDL that 
has been recorded lastly. Here, suppose the recording 
operation has been performed 3 times and the PDL with 
the number of recording times of 3 are selected. Then, 
the PDL with the number of recording times of 3 are 
rearranged according to the order of PDL selector loca- 
tion number. Thus, the PDL located in the data medium 
control information area are restructured and stored in a 
PDL storage area and also each respective sector's 
address of the PDL used in the foregoing restructuring 
is stored in a PDL address storage area in the memory 
storing data medium control information. 

Fig. 8 shows an example of the contents of SDL 
used in the present invention. As many as 100 defective 
sectors are cataloged in the SDL, indicating that record- 
ings of 100 times in total have been performed. 
Next, an explanation will be made on how this SDL is 
restructured from each respective sector by the means 
for positional controlling of data medium control infor- 
mation. From the sectors accepted to the buffer by the 
means for positional controlling of data medium control 
information, sectors having an SDL identifier are 
extracted and from the foregoing sectors with SDL iden- 
tifier are further extracted the ones that have the largest 
number of recording times. Each time when one record- 
ing operation is finished, "1" is added to the previous 
number, thus establishing the number of SDL recording 
and identifying the SDL that has been recorded lastly. 
Here, suppose the recording operation has been per- 
formed 100 times and the SDL with the number of 
recording times of 100 are selected. Then, the SDL with 
the number of recording times of 100 are rearranged 
according to the order of SDL selector location number. 
Thus, the SDL located in the data medium control infor- 
mation area are restructured and stored in a SDL stor- 
age area and also each respective sector's address of 
the SDL used in the foregoing restructuring is stored in 
a SDL address storage area in the memory storing data 
medium control information. 

Fig. 9 shows an example of the status on the fore- 
going disk. The unused sectors of Fig. 9 are the sectors 
that could not be used due to defects and the like or 
could not be needed to use. PDL1 and PDL2 are the 
sectors used as PDL and SDL1 and SDL2 are the sec- 
tors used as SDL. 

Next, an explanation will be made on how record- 
ings are performed when defects are found on a user 
area and the number of sectors of SDL is increased by 
registering an alternate sector. 

(1) An explanation will be made with reference to 
the flow chart as shown in Fig. 10. First of all. a first 
unused sector address is searched in the data medium 
control area and a recording is performed on the 
unused sector. 
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When the recording has been performed normally, this 
address is added to an area storing the SDL address 
and the processing is ended. When the recording has 
not been performed normally, the next unused sector 

5 address is searched and an attempt is made to record 
the same content in an SDL sector on the foregoing next 
unused sector address. Accordingly, recordings on 
unused sectors are attempted one after another in the 
data medium control information area. When recordings 

10 have been performed normally, the addresses normally 
recorded are added to an area storing the SDL address 
and the processing is ended. 

(2) An explanation will be made with reference to 
the flow chart as shown in Fig. 1 1 . First of all, an used 

75 sector with the largest address is searched in the data 
medium control area and this address is designated as 
A. 

In Fig. 9, the address of SDL 2 corresponds to this 
address. Then, an unused sector address located 

20 immediately after A is searched and a recording is per- 
formed on the unused sector. When the recording has 
been performed normally, this address is added to an 
area storing the SDL address and the processing is 
ended. When the recording has not been performed 

25 normally, the next unused sector address is searched 
and an attempt is made to record the same content in 
an SDL sector on the foregoing next unused sector 
address. Accordingly, recordings on unused sectors are 
attempted one after another in the data medium control 

30 information area 

After recordings in unused sectors have been attempted 
one after another and when the ending address is 
reached in the data medium control area, the process- 
ing returns to the beginning of the data medium control 

35 area and an unused sector is searched. Recordings on 
unused sectors are further attempted one after another, 
and when the address A is again reached it is judged 
that no more unused sectors for normal recordings are 
available in this data medium control area. When 

40 recordings have been performed normally, the 
addresses normally recorded are added to an area stor- 
ing the SDL address and the processing is ended. 

Accordingly, recordings can be performed without 
fixing the locations of data medium control information 

45 like PDL and SDL. Since the recordings in the present 
exemplary embodiment are not performed with the data 
medium control information situated only at the fixed 
locations in the same way as in the first exemplary 
embodiment, the aforementioned problems can be 

so solved. 

Industrial Applicability 

As described in the above, the information record- 
55 ing/reproducing unit and data medium of the present 
invention enable identifying the location of data medium 
control information and performing the recording/repro- 
ducing of data medium control information by adding 
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identifiers, whereby recording locations of the informa- 
tion that constitutes data medium control information 
are identified within a data medium. Furthermore, per- 
forming recording/reproducing of data medium control 
information by possessing within the data medium a 
recording location of the information that constitutes 
positional information of data medium control informa- 
tion and utilizing the positional information of data 
medium control information has eliminated the possibil- 
ities of not recording data medium control information 
normally due to defective sectors and enabled recording 
of data medium control information securely in data 
medium, thereby allowing the reliability of an informa- 
tion recording/reproducing unit and data in recording 
medium for use in processing massive and important 
data to achieve improvements. 

Key to Reference Numerals 

In Exemplary Embodiments of the Present Invention 

1 Reproducing means for reading out data from a 
data medium. 

2 Recording means for recording data on a data 
medium. 

3 Record medium. 

4 Error detecting means for detecting errors at the 
time of reproducing data from a data medium. 

5 Means for positional controlling of data medium 
control information for controlling record- 
ing/reproducing positions of data medium control 
information. 

6 Buffer RAM for use in temporary storage at the 
time of recording/reproducing of data. 

8 RAM for storing data medium control informa- 
tion. 

9 RAM for storing DMS4 serving as positional 
information of a fourth data medium control area. 

10 RAM for storing DMS3 serving as positional 
information of a third data medium control area. 

11 RAM for storing DMS2 serving as positional 
information of a second data medium control 
area. 

12 RAM for storing DMS1 serving as positional 
information of a first data medium control area. 

1 3 RAM for storing PDL serving as a defect list. 

1 4 RAM for storing SDL serving as an alternate list. 

21 Reproducing means for reading out data from a 
data medium. 

22 Recording means for recording data on a data 
medium. 

23 Record medium. 

24 Error detecting means for detecting errors at the 
time of reproducing data from a data medium. 

25 Means for positional controlling of data medium 
information for restructuring data medium control 
information. 

26 Buffer RAM for use in temporary storage at the 



time of recording/reproducing of data. 



27 RAM lor storing data medium control informa- 
tion. 

31 POL address storing area on RAM for storing 
5 PDL addresses. 

32 PDL address storing area on RAM for storing 
SDL addresses. 

33 RAM for storing PDL serving as a defect list. 

34 RAM for storing SDL serving as an alternate list. 

10 

In Prior Art Examples 

701 Reproducing means for reading out data from a 
data medium. 

75 702 Recording means for recording data on a data 
medium. 

703 Record medium. 

704 Error detecting means for detecting errors at the 
time of reproducing data from a data medium. 

20 705 Buffer RAM for use in temporary storage at th 
time of recording/reproducing of data. 
706 RAM for storing data medium control informa- 
tion. 

708 RAM for storing SDL serving as an alternate 

25 list. 

709 RAM for storing PDL serving as a defect list. 



Claims 

30 1 . An information recording/reproducing unit compris- 
ing: 

a data medium that is capable of record- 
ing/reproducing data; 
35 a recording means for recording data on said 

data medium; and 

a reproducing means for reading out data from 
said data medium, wherein said data medium 
formed of a single sector or a plurality of sec- 

40 tors is provided with data medium control infor- 

mation that controls attributes of the data 
medium, attributes of areas in the data medium 
and information on defects in the data medium 
and locations where the data control informa- 

45 tion is recorded are not fixed. 

2. The information recording/reproducing unit accord- 
ing to Claim 1 , further comprising: 

so an identifier adding means for adding data 

medium control information identifiers that are 
identifiers of said data medium control informa- 
tion; 

a defective sector detecting means for record- 
55 ing data medium control information by avoid- 

ing defective sectors; 

an identifier discriminating means for discrimi- 
nating said data medium control information 
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identifiers when data medium control informa- 
tion is reproduced and used; and 
a means for positional controlling of data 
medium control information for connecting 
each other data medium control information 
sectors that are formed of a single sector or a 
plurality of sectors according to the identifiers 
that have been identified to structure into a 
piece of data medium control information, 
wherein data medium control information areas 
are not fixed. 

3. The information recorcfing/reproducing unit accord- 
ing to Claim 2, wherein data medium control infor- 
mation areas for recording data medium control 
information in said data medium are located at 
specified positions on said data medium and loca- 
tions for recording each sector of data medium con- 
trol information formed of a single sector or a 
plurality of sectors are allowed not to be fixed and 
not to be continued in said areas. 

4. The information recorcfing/reproducing unit accord- 
ing to Claim 1 , wherein data control positional infor- 
mation on a position of each respective sector of 
said data medium control information is located at 
specified positions on said data medium, a means 
for positional controlling of data medium control 
information for recording or reproducing data 
medium control information according to the posi- 
tional information is in place and data medium con- 
trol information areas are not fixed. 

5. The information recorcfing/reproducing unit accord- 
ing to Claim 4, wherein data medium control infor- 
mation areas for recording data medium control 
information are located at specified positions on 
said data medium and locations for recording each 
sector of data medium control information formed of 
a single sector or a plurality of sectors in said areas 
are allowed not to be fixed and not to be continued. 

6. An information recording/reproducing data medium 
serving as a data medium, whereby record- 
ing/reproducing of data can be performed, and 
characterized by providing on said data medium 
with data medium control information being infor- 
mation for controlling attributes of data medium, 
and area attributes and defect information within 
data medium and by having said data medium con- 
trol information at areas that are not fixed. 

7. The information recording/reproducing data 
medium according to Claim 6. characterized by 
possessing data medium control information identi- 
fiers serving as identifiers of said data medium con- 
trol information, by having each data medium 
control information sector formed of a single sector 



14 

or a plurality of sectors connected by the identified 
identifiers when data medium control information is 
reproduced for use and by having data medium 
control information to be restructured into a piece of 
5 data medium control information provided in areas 

that are not fixed. 

8. The information recording/reproducing data 
medium according to Claim 7, characterized by 

10 having data medium control information areas, 
where data medium control information is recorded 
in said data medium, provided at specified locations 
on said data medium and by allowing the locations, 
where each sector of data medium control irrforma- 
15 Won formed of a single sector or a plurality of sec- 
tors is recorded, not to be fixed and not to be 
continued in said areas. 

9. The information recording/reproducing data 
20 medium according to Claim 6, characterized by 

possessing data control positional information serv- 
ing as each sector's positional information of said 
data medium control information at specified loca- 
tions on said data medium and by having data con- 
25 trol information areas that are not fixed in location 
and record or reproduce data medium control infor- 
mation according to said positional information. 

10- The information recording/reproducing data 
30 medium according to Claim 9, characterized by 
possessing data medium control information areas, 
where data medium information is recorded in said 
data medium, at specified locations on said data 
medium and by allowing the locations, where each 
35 sector of data medium control information formed of 
a single sector or a plurality of sectors is recorded, 
not to be fixed and not to be continued in said 
areas. 

40 11. The information recording/reproducing unit accord- 
ing to Claim 3, wherein data medium control infor- 
mation areas for recording data medium control 
information in said data medium are provided at 
specified locations on said data medium and each 
45 sector of data medium control information formed of 
a single sector or a plurality of sectors is recorded 
by avoiding defective sectors in said areas. 

12. The information recording/reproducing unit accord- 
so ing to Claim 5, wherein data medium control infor- 
mation areas for recording data medium control 
information in said data medium are provided at 
specified locations on said data medium and each 
sector of data medium control information formed of 

55 a single sector or a plurality of sectors is recorded 
by avoiding defective sectors in said areas. 

13. The information recording/reproducing unit accord- 
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ing to Claim 7, wherein data medium control infor- 
mation areas for recording data medium control 
information in said data medium are provided at 
specified locations on said data medium and each 
sector of data medium control information formed of 5 
a single sector or a plurality of sectors is recorded 
by avoiding defective sectors in said areas. 

14. The information recording/reproducing unit accord- 
ing to Claim 10, wherein data medium control infor- 10 
mation areas for recording data medium control 
information in said data medium are provided at 
specified locations on said data medium and each 
sector of data medium control information formed of 
a single sector or a plurality of sectors is recorded is 
by avoiding defective sectors in said areas. 
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An information storage medium has a user area (UA) used to store user data, a defect 
management area (DMA) used to store defect information associated with defects on the 
user area, and an overwrite management area (DMA) used to store overwrite information 
associated with an overwrite count for the defect management area. 



1 



I 




I 




-J:.. 

If 

|s,.. v 
I'. 

feu 




